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(54) Reclining apparatus 



(57) A seat reclining apparatus has a base member 
(1) adapted to be secured to a seat member, substan- 
tially rounded, formed with a pair of first and second 
guide walls (9a,9b), and having an external periphery; 
a rotary arm (2) rotatably supported on the base mem- 
ber (1), adapted to be secured to a seat back, having a 
substantially cylindrical recess (19) fomied with an In- 
ternal toothed portion (21a) and an internal cylindrical 
wall surface, the cylindrical recess (19) fitting over a part 
of the external periphery of the base member (1). and 
the rotary arm (2) further having an external periphery; 
an lock member (12) put between the base member (1) 
and the rotary arm (2), having an external toothed por- 



tion (13), and guided by the pair of the first and second 
guide walls of the base member; a rotatable cam (16) 
put between the base member (1) and the rotary arm 
(2), and moving the lock member (12) between a lock 
position in which the external toothed portion (13) of the 
lock member (12) meshes with the internal toothed por- 
tion (21a) of the rotary arm and an unlock position in 
which the lock member (22) is spaced apart from the 
internal toothed portion of the rotary arm (2); and a ring 
member (6) disposed around the external periphery of 
the rotary arm in such a manner as to engage with at 
least the part of the external periphery of the base mem- 
ber (1). 




Primsd by Jouve, 75001 PARIS (FR) 



1 EP 1104 659 A1 2 



Description 

BACKGROUND OF THE INVENTION 

[0001 J The present invention relates to a reciintng ap- 
paratus for reclining a seat back of a seat relative to a 
seat member (or "seat cushion"). More specifically, the 
present invention relates to the reclining apparatus hav- 
ing a base member secured to the seat member, a rotary 
arm rotatably supported on the base member and se- 
cured to the seat back, a lock member put between the 
base member and the rotary arm, and having an exter- 
nal toothed portion formed at its end. and a rotatable 
cam for moving the lock member between a lock posl- 
tk>n In whbh the external toothed portion of the lock 
member meshes with an internal toothed portion of the 
rotary anm and an unlock position in which the extemal 
toothed portion of the lock member is spaced apart from 
the internal toothed portion of the rotary arm. 
[0002] Each of Japanese Patent Unexamined Publi- 
cations No. 9(1 997) 028496 and No. 9(1 997)-1 31 237 is 
the one that was Invented previously by the inventor (ap- 
plicant) of the present invention, and discloses a reclin- 
ing apparatus similar to that of the present invention. 
Japanese Patent Examined Publication No. 63(1988)- 
065327 discloses a backrest hinge apparatus capable 
of locking according to an adjusting position. Moreover, 
Japanese Patent Unexamined Publication No. 7(1995)- 
136032 discloses a construction in which a cam is mov- 
able only In sliding directions (upward and downward) 
of a pole, to thereby prevent a bad joining due to dimen- 
sional errors of the pole and the cam. 
[0003] In addition to the four prior arts described 
above, there is disclosed a related art in Figs. 6 to 9. 
The related art has a base member 1 and a rotary arm 
2 which are formed through a press molding process. 
The base member 1 is secured to the seat member with 
six fasteners B1 . The rotary arm 2 is rotatably supported 
on the base member 1 and is secured to the seat back 
with six fasteners B2. The base member 1 is formed with 
a recess 1 0 having a pair of first and second guide walls 
9a and 9b. On the other hand, as is best seen in Fig. 6, 
the rotary arm 2 is formed with a cylindrical recess 1 9. 
[0004] A pair of first and second lock members 12A 
and 12B are put between the recess 10 of the base 
member 1 and the cylindrical recess 1 9 of the rotary arm 
2. The first and second lock members 12A and 12B are 
disposed in the recess 10 of the base member 1, and 
are guided by the pair of the first and second guide walls 
9a and 9b of the base member 1 in such a manner as 
to freely move in upward and downward directions in 
Figs. 6 and 7. Each of the first and second lock members 
1 2 A and 1 2B has, at an end thereof, an extemal toothed 
portion 13. The external toothed portion 13 engages 
with an internal toothed portion 21a whk:h is formed in 
the rotary arm 2. 

[0005] There is provided a rotatable cam 1 6 between 
the first lock member 12A and the second lock member 



12B. The rotatable cam 1 6 is allowed to move between 
a lock position and an unlock position. In the lock posi- 
tion, the external toothed portion 13 of each of the first 
and second lock members 12A and 12B meshes with 

5 one of the internal toothed portions 21 a of the rotary arm 
2. On the other hand, in the unlock position, the extemal 
toothed portion 13 of each of the first and second lock 
members 12A and 12B is spaced apart from one of the 
internal toothed portions 21a of the rotary arm 2. The 

10 rotatable cam 16 is connected with the center shaft 4 
which is a rotational axis of an operation lever (not 
shown). 

[0006] There is provided a ring member 6 around an 
.external periphery of the base member 1 . The ring mem- 
is ber 6 engages with an extemal periphery 2c of the rotary 
arm 2. As is seen In Figs. 8 and 9, the ring member 6 is 
secured to the external periphery of the base member 
1 through a caulking process. The ring member 6 has 
an inward flange 6a that engages with the extemal pe- 
riphery 2c of the rotary arm 2. to thereby prevent the 
rotary arm 2 from being spaced apart from the base 
member 1 In a sideward direction In Figs. 8 and 9. 
[0007] However, the reclining apparatus shown in 
Figs. 6 to 9 has its rotary function on a sliding wall sur- 
face of each of the base member 1 and the extemal pe- 
riphery 2c of the rotary arm 2. In other words, the exter- 
nal periphery 2c of the rotary ami 2 rotates relath/e to a 
flange 1c of the base member 1 . The flange 1c abuts on- 
the extemal periphery 2c. Therefore, the rotary function 
is disposed between the extemal periphery 2c and the 
flange 1 c. As a result, the base member 1 becomes larg- 
er in longitudinal length than the extemal periphery 2c 
by a length equivalent to two of the flanges 1 c. With this, 
the reclining apparatus becomes large in longitudinal 
length. 

[0008] Moreover, as is seen in Fig. 9, a gap H is se- 
cured for the first and second lock members 12A and 
12B to slidably abut on the first and second guide walls 
9a and 9b of the recess 1 0 of the base member 1 . This 
thickens the first and second lock members 12A and 
12B as well as the rotatable cam 16. As a result, the 
total thickness becomes large, that is to say. the base 
member 1 plus the rotary arm 2 plus the rotatable cam 
16 (the first and second lock members 12A and 12B). 

SUMMARY OF THE INVENTION 

[0009] It is, therefore, an object of the present inven- 
tion to provide a reclining apparatus having a lock mech- 
anism composed of small and light-weight component 
parts. It is the other object of the present invention to 
thin lock members, improve productivity of the lock 
members, strengthen locking strength, improve layout, 
improve passenger comfort, and save cost. 
[0010] There Is provided a seat reclining apparatus, 
according to the present invention. This seat reclining 
apparatus comprises: a base member adapted to be se- 
cured to a seat member, substantially rounded, formed 
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with a pair of first and second guide walls, and having 
an external periphery; a rotary arnri rotatably supported 
on the base member, adapted to be secured to a seat 
back, having a substantially cylindrical recess formed 
with an internal toothed portion and an internal cylindrh 
cal wall surface, the cylindrical recess fitting over a part 
of the external periphery of the base member, and the 
rotary arm further having an external periphery; an lock 
member put between the base member and the rotary 
arm, having an external toothed portion, and guided by 
the pair of the first and second guide walls of the base 
member; a rotatable cam put between the base member 
and the rotary amri. and moving the lock member be- 
tween a lock position in whk:h the external toothed por- 
tk>n of the bck member meshes with the Internal toothed 
portion of the rotary arm and an unlock position In which 
the lock member is spaced apart from the intemal 
toothed portion of the rotary arm; and a ring member 
disposed around the extemal periphery of the rotary arm 
in such a manner as to engage with at least the part of 
the external periphery of the base member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] 

Fig. 1 is an exploded perspective view of a reclining 
apparatus, according to a first preferred embodi- 
ment of the present invention; 
Figs. 2 is a front view of the reclining apparatus, ac- 
cording to the first preferred embodiment of the 
present invention; 

Fig. 3 is a cross section of the reclining apparatus 
taken along lines 111-111 in Fig. 2, according to the first 
preferred embodiment of the present invention; 
Fig. 4 is a cross section of the reclining apparatus 
taken along lines IV-IV in Fig. 2, according to the 
first preferred embodiment of the present Invention; 
Fig. 5 is an exploded perspective view of a reclining 
apparatus, according to a second prefen-ed embod- 
iment of the present invention; 
Fig. 6 is an exploded perspective view of a reclining 
apparatus, according to a related art; 
Fig. 7 is a front view of the reclining apparatus, ac- 
cording to the related art; 

Fig. 8 is a cross section of the reclining apparatus 
taken along lines Vill-VIII in Fig. 7, according to the 
related art; and 

Fig. 9 is a cross section of the reclining apparatus 
taken along lines IX-IX in Fig. 7, according to the 
related art. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0012] As is seen in Figs. 1 through 4, there is provid- 
ed a reclining apparatus, according to a first preferred 
embodinnent of the present invention. Members corre- 



sponding to those of the prior arts described above are 
denoted by the same numerals or symbols. 
[0013] The reclining apparatus has a pair of base 
members 1 and a pair of rotary arms 2. Each of the base 
s members 1 is secured to one of right and left sides of a 
seat member (or "seat cushion." not shown). Each of 
the rotary arms 2 is secured to one of right and left sides 
of a seat back (not shown). A center shaft 4 is a rota- 
tional axis, and is secured to an operation lever (not 
10 shown). Each of the rotary arms 2 is supported by the 
center shaft 4 in such a manner as to rotate freely 
arou n d th e cent er shaft 4 . Accord i ng to the fi rst preferred 
embodiment, two reclining apparatuses are provided, 
each on one of right and left sides of a seat. However, 
15 only one reclining apparatus can be provided on one of 
the right and left sides of the seat. 
[0014] As can be easily presumed from Fig. 1. the 
base member 1 has a substantially circular front view. 
In a center of the base member 1 , there is provided a 
first center shaft opening 7 for inserting therein the cent- 
er shaft 4. Around the center of the base member 1 , 
there is provided a guide 9 extending in upward and 
downward directions. The guide 9 is formed through a 
forging process, a pressing process and the like. The 
guide 9 has a pair of first and second guide walls 9a and 
9b which are disposed, respectively, on right and left 
sides of the base member 1 . The first and second guide 
walls 9a and 9b extend in upward and downward direc- 
tions in the base member 1 . Moreover, the base member 
1 has six fastener holes 1 a each for inserting therein a 
fastener B1 . The six fasteners 81 secure the base mem- 
ber 1 to the seat member. 

[0015] The rotary arm 2 is rotatably supported on the 
base member 1 . As is seen in Fig. 1 , the rotary amn 2 
has a cylindrical recess 19 which is formed with upper 
and lower intemal toothed portions 21a. In a center of 
the cylindrical recess 19. there is provided a second 
center shaft opening 20 for inserting therein the center 
shaft 4. Moreover, there are provided six fastener holes 
1 9a each for inserting therein a fastener B2. The six fas- 
teners 82 secure the rotary ami 2 to the seat back. The 
rotary anm 2 according to the first preferred embodiment 
has the construction same as that disclosed in the re- 
lated art shown in Figs. 6 to 9. 

[0016] As is seen in Fig. 1 , a pair of first and second 
lock members 12A and 128 are put between the base 
member 1 and the rotary arm 2. The first and second 
lock members 1 2A and 1 28 are guided freely in upward 
and downward directions relative to the first and second 
guide walls 9a and 9b of the base member 1. Each of 
the first and second lock members 12A and 128 has an 
external toothed portion 13. The external toothed por- 
tions 13 of the first and second lock members 12A and 
128 engage, respectively, with the upper and lower in- 
temal toothed portions 21 a on an intemal periphery of 
the cylindrical recess 19 of the rotary anm 2. There are 
provided two intemal cylindrical wall surfaces 21 b on the 
intemal periphery of the cylindrical recess 1 9, each of 
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which is disposed between the adjacent two internal 
toothed portions 21 a. When being disengaged from one 
of the internal toothed portions 21a, each of the external 
toothed portions 13 is positioned at one of the internal 
cylindrical wall surfaces 21 b. The internal cylindrical wall 
surfaces 21 b of the cylindrical recess 1 9 and an external 
periphery Id of the base 1 constitute a rotary function 
of the reclining apparatus. In other words, the internal 
cylindrical wait surfaces 21b rotate relative to the exter- 
nal periphery Id. 

[0017] As is seen in Figs. 1 to 2, there is provided a 
rotatable cam 16 between the first lock member 12A 
(upper) and the second lock member 12B (lower). The 
rotatable cam 16 is allowed to rotatably move between 
a lock position and an unkx:k position. In the lock posi- 
tion, the external toothed portion 13 of each of the first 
and second lock members 1 2A and 1 2B meshes with 
one of the internal toothed portions 21 a of the rotary arm 
2. On the other hand, in the unlock position, the external 
toothed portion 13 of each of the first and second lock 
members 12A and 12B is spaced apart from one of the 
internal toothed portions 21a of the rotary ami 2. The 
rotatable cam 16 is connected with the center shaft 4 
whteh is a rotational axis of the operation lever (not 
shown). 

[0018] As is seen in Figs. 1 to 2, each of the first and 
second lock members 12A and 128 has a cam wall 14 
on its internal periphery. The cam wall 14 is formed with 
first and second engaging walls 14a and 14b. The cam 
wall 14 is further formed with a curved wall 1 4c, a cam 
locking wall 14d, and a cam unlocking wall 14e. The 
curved wall 14c outwardly curves from the first engaging 
wall 14a in a clockwise direction in Fig. 2. The cam lock- 
ing wail 1 4d is disposed at a rightward end of the curved 
wall 14c in Fig. 2, and is fomned into a substantially cir- 
cular arc. Moreover, the cam locking wall 14d has a ra- 
dius of curvature around a center of the center shaft 4. 
The radius of the cam locking wall 14d is greater than 
that of each of the first and second engaging walls 14a 
and 14b. The cam unlocking wall 14e extends from the 
cam locking wall 14d in the ck>ckwise direction in Fig. 2 
to reach the second engaging wall 14b. 
[0019] As is best seen in Fig. 2, the rotatable cam 16 
has a pair of first engaging portions 1 6a and a pair of 
second engaging portions 16b. Each of the first engag- 
ing portions 16a abuts on the first engaging wall 14a of 
one of the first and second lock members 12A and 128. 
On the other hand, each of the second engaging por- 
tions 1 6b abuts on the second engaging wall 1 4b of one 
of the first and second lock members 1 2A and 1 28. The 
rotatable cam 16 has a projection 1 6c projecting radially 
outward from between the first and second engaging 
portions 16a and 16b. In a center of the rotatable cam 
1 6, there is provided a third center shaft opening 1 6d for 
inserting therein the center shaft 4. 
[0020] As is seen in Figs. 1 to 4, there is provided a 
ring member 6 around an external periphery 2c of the 
rotary arm 2. As is best seen in Fig. A, the ring member 



6 engages with a part of the external periphery 1 d of the 
base member 1 . The ring member 6 Is secured to the 
externa) periphery 2c through a caulking process. The 
ring member 6 has an inward flange 6a that engages 
s with the part of the external periphery 1 d of the base 
member 1 , to thereby prevent the base member 1 from 
being spaced apart from the rotary arm 2 in a sideward 
direction in Fig. 4. 

[0021] As is seen in Fig. 5, there is provided a reclining 
10 apparatus, according to a second preferred embodi- 
ment of the present invention. Members having the 
same constructions and functk>ns as those of the first 
preferred embodiment are denoted by the same numer- 
als or symbols. The same constructions and functions 
IS are not repeatedly described in the second preferred 
embodiment. 

[0022] The base member 1 has sbc bosses 1 b for se- 
curing the base member 1 to the seat member. Each of 
the bosses lb has replaced one of the fastener holes 
20 1 a for inserting therein the fasteners 81 in Fig. 1 . More- 
over, the rotary arm 2 has six bosses 1 9b for securing 
the rotary arm 2 to the seat back. Each of the bosses 
19b has replaced one of the fastener holes 19b for in- 
serting therein the fasteners 82 in Fig. 1. 
25 [0023] Each of the six bosses 1 b projects outward in 
Fig. 5, and is secured to a frame and the like of the seat 
member through a caulking process or a welding proc- 
ess. On the other hand, each of the six bosses 19b 
projects outward in Fig. 5, and is secured to a frame and 
3o the like of the seat back through the caulking process 
or the welding process. 

[0024] Although the first and second preferred em- 
bodiments have been described, each with a certain de- 
gree of particularity, it is understood that the present dts- 
35 closure of each of the first and second preferred embod- 
iments can be changed. Specifically, the pair of the lock 
members 12A and 128 that are two in number can be 
changed to three or more having regular angular inter- 
nals. The base member 1 , the rotary arm 2, the lock 
40 members 12A and 128, and the rotatable cam 16 can 
have arbitrary shapes other than those shown in the first 
and second preferred embodiments. 



45 Claims 

1 . A seat reclining apparatus comprising: 

a base member adapted to be secured to a seat 
so member, substantially rounded, formed with a 

pair of first and second guide walls, and having 
an external periphery; 

a rotary arm rotatably supported on the base 
member, adapted to be secured to a seat back, 
ss having a substantially cylindrical recess formed 

with an intemaf toothed portion and an internal 
cylindrical wall surface, the cylindrical recess 
fitting over a part of the external periphery of 
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the base member, and the rotary arm further 
having an externa! periphery; 
an lock member put between the base member 
and the rotary arm, having an external toothed 
portion, and guided by the pair of the first and 
second guide walls of the base member; 
a rotatable cam put between the base member 
and the rotary anm, and moving the lock mem- 
ber between a lock position in which the exter- 
nal toothed portion of the lock member meshes 
with the internal toothed portion of the rotary 
ami and an unlock position in which the lock 
member is spaced apart from the internal 
toothed portion of the rotary arm; and 
a ring member disposed around the external 
periphery of the rotary arm in such a manner as 
to engage with at least the part of the extemal 
periphery of the base member. 

2. The seat reclining apparatus as claimed in Claim 1 , 
wherein the rotary arm having the substantially cy- 
lindrical recess is substantially circular in shape. 

3. The seat reclining apparatus as claimed in Claim 2, 
wherein the lock member comprises a pair of first 
and second lock members, each of which is allowed 
to move freely relative to the pair of the first and sec- 
ond guide walls in a first direction and a second di- 
rection opposite to the first direction. 

4. The seat reclining apparatus as claimed in Claim 3, 
wherein the rotatable cam Is so profiled as to rotate 
in a first rotatable direction corresponding to the first 
direction of each of the first and second lock mem- 
bers such that each of the first and second lock 
members moves inward toward a center of the base 
member, and wherein the rotatable cam is so pro- 
filed as to rotate in a second rotatable direction cor- 
responding to the second direction of each of the 
first and second lock members such that each of 
the first and second lock members moves outward 
away from the center of the base member. 

5. The seat reclining apparatus as claimed in Claim 1 , 
wherein the intemal cylindrical wall surface of the 
cylindrk^al recess of the rotary arm is so configured 
as to rotate relative to the extemal periphery of the 
base member. 

6. The seat reclining apparatus as claimed in Claim 1 , 
wherein the ring member is secured to the extemal 
periphery of the rotary amri, and is formed with an 
inward flange for engaging with the part of the ex- 
ternal periphery of the base member. 

7. the seat reclining apparatus as claimed in Claim 6, 
wherein the base member is free from engaging 
with the inward flange of the ring member in a first 



cross section parallel to the pair of the first and sec- 
ond gukJe walls, and wherein the base member en- 
gages with the inward flange of the ring member 
and is shorter than the rotary arm by a length equiv- 
5 alent to two of the extemal peripheries of the rotary 
arm in a second cross section perpendicular to the 
first cross section. 

8. The seat reclining apparatus as claimed in Claim 7, 
10 wherein the base member has a first center shaft 

opening, the rotary arm has a second center shaft 
opening, and the rotatable cam has a third center 
shaft opening, the first, the second and the third 
center shaft openings being aligned with each other 
15 such that a center shaft can be inserted through the 
first, the second and the third center shaft openings. 

9. The seat reclining apparatus as claimed in Claim 8. 
wherein the base member further has a plurality of 

20 fastener holes around the first center shaft opening, 
each of the fastener holes inserting therein a fas- 
tener so as to secure the base member to the seat 
member, and wherein the rotary ami further has a 
plurality of fastener holes around the second center 

25 shaft opening, each of the fastener holes inserting 
therein a fastener so as to secure the rotary arm to 
the seat back. 

10. The seat reclining apparatus as claimed in Claim 8, 
30 wherein the base member further has a plurality of 

bosses around the first center shaft opening, each 
of the bosses securing the base member to the seat 
member, and wherein the rotary anm further has a 
plurality of bosses around the second center shaft 
35 opening, each of the bosses securing the rotary arm 
to the seat back. 

11. A seat reclining apparatus comprising: 

^ a base member comprising a fixing portion for 

fixing the base member to a seat member, and 
a pair of first and second guide walls; 
a rotary arm rotatably supported on the base 
member, for reclining a seat back, the rotary 

^5 arm comprising a fixing portion for fixing the ro- 

tary arm to the seat back, and a circumferential 
wall which defines a substantially cylindrical re- 
cess, and which comprises an intemal toothed 
portion and an intemal cylindrical wall surface 

50 fitting over the base member, 

a lock member disposed between the base 
member and the rotary arm, guided between 
the first and second guide walls of the base 
member, and formed with an external toothed 

55 portion; 

a rotatable cam for moving the lock member be- 
tween a lock position to engage the extemal 
toothed portion of the lock member with the in- 
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temal toothed portion of the rotary arm and an 
unlock position to disengage the lock member 
from the internal toothed portion of the rotary 

arm; and 

a ring member surrounding the rotary arm and s 
the base member. 

12. The seat reclining apparatus as claimed In Claim 

11 , wherein the base member comprises an exter- 
nal cylindrical surface fit in the Internal cylindrical io 
wail surface of the rotary ami, and the external cy- 
lindrical surface extends in an imaginary cylindrical 
surface of an Imaginary right circular cylinder within 
which the base member is entirely bounded. 

IS 

13. The seat reclining apparatus as claimed in Claim 

12, wherein the base member comprises first and 
second side portions each having the extemal cy- 
lindrical surface, and a center portion extending 
along an imaginary radial center line from a first end ^ 
surface to a second end surface, between the first 
and second side portions, the first guide wall ex- 
tends along the imaginary radial center line be- 
tween the first side portion and the center portion, 
and the second guide wall extends along the imag- 25 
Inary radial center line between the second side 
portion and the center portion, and each of the first 
and second end surfaces of the center portion is de- 
pressed inward from the imaginary right circular cyl- 
inder defined by the external cylindrical surfaces of 30 
the first and second side portions. 

14. The seat reclining apparatus as claimed In Claim 
• 13, wherein the ring member is fixed to the rotary 

arm and formed with an inward flange, and each of 35 
the first and second side portions of the base mem- 
ber Is confined axially between the inward flange of 
the ring member and the rotary arm. 

15. The seat reclining apparatus as claimed In Claim 
14, wherein the inward flange of the ring member 
extends inwards into the imaginary right circular cyl- 
inder defined by the external cylindrical surfaces of 
the first and second side portions, and confronts the 
first and second end surfaces of the center portion. 45 

16. The seat reclining apparatus as claimed in Claim 
14, wherein the first and second side portions of the 
base member define a first imaginary side surface 
facing the rotary arm, and the center portion is de- so 
pressed from the first imaginary side surface in a 
direction away from the rotary arm. 

17. The seat reclining apparatus as claimed in Claim 

13, wherein the seat reclining apparatus further ss 
comprises a center shaft for rotating the rotatable 
cam, the lock member comprises first and second 
toothed members each fomned with the extemal 



toothed portion and guided between the first and 
second guide walls of the base member, the rotat- 
able cam is disposed between the first and second 
toothed members and profiled to move the first and 
second toothed members to move in two opposite, 
radial directions along the radial center line of the 
base member, the intemal toothed portion of the ro- 
tary arm comprises first and second toothed por- 
tions for engaging, respectively, with the first and 
second toothed members, and the intemal cylindri- 
cal wall suriace of the rotary arm comprises first and 
second cylinder wall surface portions fitting, respec- 
tively, over the extemal cylindrical surfaces of the 
first and second side portions of the base member. 

18. The seat reclining apparatus as claimed in Claim 
11, wherein the fixing portion of the base member 
comprises a plurality of fastener holes each receiv- 
ing a fastener for fastening the base member to the 
seat member, and the fixing portion of the rotary arm 
comprises a plurality of fastener holes each receiv- 
ing a fastener for fastening the rotary arm to the seat 
back. 

19. The seat reclining apparatus as claimed in Claim 
1 8, wherein each fastener hole of the base member 
has an enlarged hole end opening toward the rotary 
ami, and each fastener hole of the rotary ami has 
an enlarged hole end opening toward the base 
member. 

20. The seat reclining apparatus as claimed in Claim 
11, wherein the fixing portion of the base member 
comprises a plurality of bosses projecting in an axial 
direction away from the rotary ami, and the fixing 
portion of the rotary arm comprises a plurality of 
bosses projecting in an axial direction away from 
the base member. 
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